The physiological significance of p27(KIP1) expression in detrusor function.
Bladder outlet obstruction results in smooth muscle cell hyperplasia, decreased bladder wall compliance, and lower and upper urinary tract pathology. The cyclin-dependent kinase inhibitor p27(KIP1) regulates bladder smooth muscle cell proliferation in response to bladder outlet obstruction but little is known about its physiological role in the bladder. We investigated the role of p27(KIP1) in the structure and function of the detrusor layer of the bladder wall. We used immunoblotting and reverse transcriptase-polymerase chain reaction to examine cell cycle regulation in response to increased mechanical tension in an in vitro model of tension induced smooth muscle cell proliferation and an in vivo model of bladder outlet obstruction. We compared unobstructed bladders of p27(+/+) and p27(-/-) mice (Jackson Laboratory, Bar Harbor, Maine) structurally by histological staining and functionally by in vivo cystometric measurements of bladder capacity, detrusor compliance and detrusor leak point pressure. Increased tension decreased p27(KIP1) at the protein level in human bladder smooth muscle cells and in intact murine bladder smooth muscle. p27(-/-) mice had bladder smooth muscle cell hyperplasia even in the absence of bladder outlet obstruction. While p27 loss had little effect on detrusor leak point pressure, p27(-/-) mice had significantly decreased bladder capacity and detrusor compliance. To our knowledge we provide the first report of the in vivo significance of p27(KIP1) in the regulation of detrusor function using a cystometric approach. We identified a role for p27(KIP1) in protecting against dysregulated smooth muscle cell proliferation, bladder capacity and detrusor compliance under normotensive conditions.